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RIASSUNTO – Effetto dell'età di macellazione sulle caratteristiche qualitative della carne di vitel-
li a carne bianca – Scopo del presente lavoro è stato quello di verificare alcune caratteristiche organolet-
tiche e chimico-bromatologiche della carne di 15 vitelli di razza Frisona. I vitelli sono stati macellati a
140, 160 e 190 giorni. I parametri analizzati non sono stati significativamente influenzati dall’età di
macellazione se non per una riduzione del tenore proteico e della sostanza secca a 160 giorni. Pertanto la
scelta dell’età di macellazione, per il periodo studiato, può essere fatta più sulla base di criteri di natura
economica piuttosto che riferita ad aspetti qualitativi della carne.
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INTRODUCTION – Veal calves breeding holds an important of bovine meat production part over all
our country, as for the appreciation by the consumers for its pale coloured flesh, believed to be more
digestible, than for favourable use of Frisian males that are slaughtered because they exceed the restock-
ing of beef (Balasini, 2000). Therefore this category of meat producing cattle is now a major topic of
research and discussion by the European Commission for the directive about welfare minimum stan-
dards for the protection of calves (Guttardi, 2000). The aim of the present study was to investigate the
different meat quality characteristics of Friesian veals housed in a traditional way (individual crate).
MATERIAL AND METHODS – The trial, that is a part of a regional project about “Residues nation-
al project and the improvement of related controls action” was carried out on 15 Italian Friesian veals
aged 1 week. The animals were housed in a traditional way (individual crate) in a farm situated in
Piemonte and fed liquid milk replacer, twice a day; the amount of the fodder was increased gradually up
to 16 l/die with a 95.25 % DM; after a month a quantity of 0.5 kg of straw was added to the diet in accord-
ing to the indications suggested by the European Commission (97/182/EC).The animals were maintained
under strict breeding, feeding and health control for the whole productive period.
Three groups of 5 animals, randomly specified, were slaughtered at three different moments: 140, 160
and 190 days of age.
Carcasses were stored in cool chamber (temperature ranging from 0° to 4° C) and for technical prob-
lems one day after slaughtering, from all carcasses, samples of m. longissimus thoracis (between 8
th
and10
th rib), were taken, vacuum packaged and stored for 6 days at 4°C. On left side samples chemical
composition was evaluated for dry matter (DM), crude protein (CP), ether extract (EE) and ash, follow-
ing ASPA method (ASPA 1996); values were expressed as percentage on fresh matter basis; on right side
samples some physical evaluations were performed (ASPA, 1996): colour, after 45 min. from opening the
vacuum package and after 48 h of storage at +4°C (C.I.E. Minolta Cr 300 apparatus, that measures the
coordinates Lightness L*, Chroma C* and Hue H*), shear force on raw and cooked meat, water holding
capacity (WHC) evaluated as drip loss and cooking loss. The pH values were recorded for each samples
after 6 days of storage. The results were analysed by one-way analysis of variance (ANOVA), using
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slaughtering moment as the only factor; post hoc analysis was performed by Tuchey test to split groups
with significant differences. Statistical analysis was performed using SPSS package (SPSS, 1997).
RESULTS AND CONCLUSIONS – In general the parameters evaluated in this trial can be con-
sidered steady for the three slaughter ages.
About chemical composition (Table 1), only some modifications whit regard to CP and DM occur for
the three period (P<0.05) even if magnitude is limited in terms of meat quality for the consumer.A wors-
ening of the mean values of some parameters of the studied meat quality occur for the animals slaugh-
tered at 160 days: at this time all the chemical parameters showed the lowest values.
Generally meat colour (Table 2) is very light, as confirmed by high values of L* and H*; storage has
little effect on colour characteristics, showing a good suitability for domestic conservation. Shear force
(Table 2) measured on raw and cooked meat is very low, confirming that young animals produce very ten-
der meat, according to Cozzi et al. (2002).Water holding capacity, expressed by drip loss and cooking loss,
is not influenced by slaughter age.
Table 1. Chemical composition, % of fresh matter basis (mean values ± s.d.).
140 days 160 days 190 days P
Dry matter 24.05 ± 0.58
a 23.10 ± 0.66
b 24.08 ± 0.39
a 0.01
Crude protein 21.41 ± 0.45
a 20.39 ± 0.45
b 20.93 ± 0.66
b 0.02
Ether extract 1.1 ± 0.50 1.08 ± 0.59 1.21 ± 1.03 0.96
Ash  1.2 ± 0.04 1.09 ± 0.12 1.18 ± 0.15 0.25
Table 2. pH and physical evaluations (mean values ± s.d.).
140 days 160 days 190 days P
pH 5.41 ± 0.03 5.47 ± 0.05 5.43 ± 0.08 0.21
Meat colour:
L* 58.43 ± 2.59 61.04 ± 2.06 58.80 ± 3.47 0.26
C* 10.65 ± 1.94 13.64 ± 2.33 11.92 ± 2.00 0.10
H* 39.59 ± 3.89 42.55 ± 4.48 38.68 ± 4.10 0.28
Meat colour after 48h:
L* 59.58 ± 2.78 60.85 ± 2.34 59.98 ± 3.19 0.74
C* 12.65 ± 2.08 14.82 ± 1.80 14.50 ± 1.01 0.11
H* 42.13 ± 3.72 42.52 ± 4.38 43.26 ± 4.78 0.91
Shear force:
On raw meat (kg) 7.84 ± 0.96 7.01 ± 1.16 7.19 ± 0.81 0.38
On cooked meat (kg) 6.33 ± 0.60 6.20 ± 2.01 8.18 ± 2.95 0.25
Water holding capacity:
Drip loss (%) 2.67 ± 0.71 3.12 ± 0.83 2.36 ± 0.95 0.32
Cooking loss (%) 27.81 ± 6.93 29.17 ± 7.93 27.20 ± 2.86 0.85
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when increasing the slaughter age from 140d to 190d showing that throughout these periods meat still
keep the typical characteristic of white veal. As the white veal breeding is characterised by limited pro-
ductive traits, the choice of the best slaughtering time could be suggested by economic considerations
including the balance between breeding costs and consumers preferences. Previous productive traits
obtained on the same animals showed a decreasing of dressing percentage with ageing from 59.13 % (at
day 140) to 56.13 % (at day 190) suggesting an increase of the growing period is associated to a decreas-
ing in productivity (Tarantola et al., 2002).
In addition the improvement of the quality of this meat production breeding could led to the possi-
bility to characterize it in a global market. The application of CE regulation regarding animal welfare
could be a great opportunity to achieve the target.
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